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Cladistic biogeography of the genus Отапушуа Gozmány | Lepidoptera|| 
Gelechiidae[ | 


LI Zhi-Qiang[] LI Hou-Hun[] Department of Biology[] Nankai University[] Tianjin 3000710 China[] 

Abstract[] Sixty-six character transformation series were selected based on the morphological study of fifty-one species of 
the genus Ornativalva Gozmány worldwide. The cladistic analysis of fifty-one species was performed using PAUP" 410. 
The result shows that heluanensis -group is not а monophyletic group. Hence the modified partition of seven species-groups 
was proposed[] the Aeluanensis-group includes О. heluanensisl] О. longiductellal] О. rufipunctal] О. zonella[] О. 
roseosuffusella|] the erubescens-group includes О. levifrons[] О. erubescens[] О. lilyellal] О. asperal] О. pulchella[] 
O. ignotal] O. frontellal] О. arabica[] О. зезоятеЙа the plicella-group includes О. plicellal] О. undella[] О. 
xinjiangensis]] О. pharaonis[] the tamariciella-group includes О. indica[] О. тета О. serratisignellal] О. 
caecigena|] О. macrosignella|] О. heligmatodes|] O. tamariciella|] O . pseudotamariciella|] О. kalahariensisl] О. 
saltler[] the plutelliformis-group includes О. triangulellal] О. antipyramisl] О. singula[] О. basistriga|] О. 
plutelliformiS] O. griseal] О.  sieversi[] the cerostomatella-group includes О.  acutivalval] О. afghanal] О. 
angulatella|] О. сегочотае а] О. cornifrons[] О. curvella[] О. mixolitha[] О. mongolica[] О. novicornifrons|] О. 
zhengi[] О. zhongningensis|] the ornatella-group includes О. ochraceofusca[] О. ornatella[] О. sinical] О. zepuensisl] 
О. miniscula . Based on the result of the cladistic analysis[] the relationships of fourteen areas were derived[] which shows 
that the history of Old Mediterranean Region is complicated. It is also recognized that dispersal is an important process[] 
through which the species of the genus Ornativalva achieved their geographic distribution. 
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П1 000000000000000 heluanensis[] О. erubescens[] О. ornatella[] O . plicella|] 
Table 1 Ingroup and outgroup studied О. tamariciellal] О. plutelliformisl] О. cerostomatellal] 
ПО Outgroup П.Е О ТИТА ДЕД 
Chionodes p Zeller[ | mn йы Я 200 П П П П П П П П ШЦ П 3200 П П П П П П 
Gelechia rhombelld | Denis et Schiffermüller| | 1775 " 
Argolamprotes тасеПа ] Denis et Schiffermüller[ | 17750 0 0 0 0 0 0 0 PAUP 0 0 0 0 0 0 0 0 Ш 0 0 
Bryotropha similis] Stainton[] 1854[] П П 00 branch-and-bound searches [O П П П П П П 
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plicella-group 
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Ornativalva. acutivalva. Зайе 1976 
Ornativalva. afghana За е) 1967 
Отатайа angulatelld ] Chrétien[] 19150 
Ornativalva. cerostomatelld | Walsingham[] 1904[] 
Ornativalva. cornifrons Sattlei[] 1976 
Ornativalva. curvella Sattler[] 1976 
Ornativalva mixolithd] Meyrick[] 19180 
Ornativalva mongolica За ей 1967 
Ornativalva. antipyramii] Meyrick[] 19250 
Ornativalva. triangulella Зае 1967 
Ornativalva singula. Зае 1967 
Ornativalva. basistriga заше 1976 
Ornativalva. plutelliformi4] Staudingei] 18590 
Ornativalva. grisea Зае 1967 

Ornativalva. sievers] Staudinger[] 18710 
Ornativalva arabica. Sattle[] 1967 
Ornativalva levifrons Sattler[] 1976 
Ornativalva. erubescens ] Walsingham[] 1904[] 
Ornativalva lilyelld] Lucas[] 19440 
Ornativalva. aspera. зае | 1976 
Ornativalva. pulchella Sattler[ 1976 
Ornativalva. ochraceofusca. Зае 1967 
Ornativalva. frontella Заше 1976 
Ornativalva. зегодтеПа | Rebel[] 19120 
Ornativalva. ignota. Sattler[ 1967 
Ornativalva. caecigend ] Меугіск 19180 
Ornativalva. indica. Зашен ] 1967 

Ornativalva. pharaonis Зате 1967 
Ornativalva misma Зайе 1976 
Ornativalva. serratisignella Заен] 1967 





Ornativalva macrosignella. Sattler[] 1967 
Ornativalva heligmatoded] Walsingham[] 1904[] 
Ornativalva. tamaricielld] Zelle] 18500 
Ornativalva. pseudotamariciella Sattler[] 1967 
Ornativalva. kalahariensiS] Janse[] 19600 
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Ornativalva longiductella Sattler[ 1967 
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Ornativalva. zonelld] Chrétien] 19170 
Ornativalva. ornatella. Зашен ] 1967 
Ornativalva. plicella Sattler[] 1976 
Ornativalva. ипдейа Sattle[] 1976 
Ornativalva. miniscula Li et Zheng|] 1995 
Ornativalva. novicornifrons 11] 1994 
Ornativalva. зашет li et Zheng[] 1995 
Ornativalva. sinica Lil 1991 

Ornativalva. xinjiangensis 14] 1991 
Ornativalva zepuensis Li et Zheng[] 1995 
Ornativalva. zhengi Li[] 1994 

Ornativalva. zhongningensis 140 1994 
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Table 2 Character transformation series of 
the first cladistic analysis 
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Table 3 The matrix of the first cladistic analysis 
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Fig. 1 Cladogram of the first cladistic analysis with PAUP 
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Table 4 The matrix of the second cladistic analysis 
ПП ПП 0 0 Character transformation series 
' a ' 1 2 3 4 5 6 

2 0123456789 0123456789 0123456789 0123456789 0123456789 0123456789 012345 
similis 0000000000 0000000000 0000000010 0000010000 0000000000 0000000000 000000 
acutivalva 0000000011 1100100011 0000001010 0100000001 0110011100 1110011000 001111 
afghana 1110101011 0001100111 1000100000 0100000010 0010110001 1110011000 001110 
angulatella 1011010010 0001100100 0000110000 0100010000 0110011101 1000011000 001111 
antipyramis 0000000011 0010110111 1011100100 1010000010 0101010100 0110011010 000111 
arabica 0000000111 0010110101 1010100000 1011010000 0100100001 1110011100 000011 
aspera 1111100110 1100100101 1010000000 1111010000 0010000000 1110011100 000001 
basistriga 0000000110 1010110001 1011000000 1010010010 1100010000 0000001010 000100 
caecigena 0000000010 [0000100 [1000100000 1110001100 1000010100 000000010[] 000011 
cerostomatella 1011011010 0001010000 0100111100 0100010001 0110011101 1000011000 001111 
cornifrons 1110110000 1001100010 1100000010 0000000000 1100011100 1110011001 001111 
curvella 1111100010 пора [001000000 0100000000 0000000000 ШП 001000 
erubescens 0000000110 0010110111 0011100000 1110000010 0100100000 1110101010 000111 
frontella 1110100110 [100010111 1010100001 1010000010 1000100001 О О ПШПШ 
grisea 0000000011 0010110011 1011100101 1010010010 1000010101 0110101010 000001 
heligmatodes 0000000111 1000000111 1010000100 1010001010 1100010000 0000000100 000111 
heluanensis 000000001 1 1110101111 1010001100 1100100010 1100100000 1100000100 000101 
ignota 0000001011 0010100101 1001100000 1010000100 1100001000 1110100000 000111 
indica 0000000011 1010100111 1010000000 1010001010 0000011110 1000000100 000110 
kalahariensis 0000000110 0000100101 1011100000 1010100110 0100010000 0000011000 100101 
levifrons 0000000110 000010100 0010100000 1110000010 0100000000 1110111001 000001 
lilyella 1111100010 0010110011 1011010000 1110000010 1001100000 1110001100 100011 
longiductella 0000000011 0000101111 1010000000 0000100110 0000000000 1110000100 000111 
macrosignella 0000000011 1020000101 0010101100 1010001010 1110110000 1110000000 000111 
miniscula 0000000011 0010100011 1011000000 1010010111 0100011000 0110000111 110101 
misma 000000001 1 0100100111 1011000000 1010001000 1000010000 1100000100 000011 
mixolitha 1011110011 0101100100 1001000010 0100000000 0110011101 1000011000 011111 
mongolica 1011000000 [011010000 1100101010 0100010000 0110111101 1000011000 001111 
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отаейа 0000001111 0100010100 1100000000 1011010000 0001001101 1110000111 110001 
pharaonis 0000000010 0010100111 1011010000 1110111010 1100011110 1110100000 000110 
plutelliformis 0000000011 1110110011 1011000100 1010000010 0000010001 0110000110 000110 
plicella 0000000010 0100100001 [011000000 1010000010 101001010 1001100000 100111 
pseudotamariciella 0000001111 0000100111 1010000100 1100001110 1110010000 0000011100 000111 
pulchella 1111000010 0100110101 1001000000 1010010010 1000000000 1110111000 100010 
roseosuffusella 0000000011 1000100111 1010000000 1010000110 0001000000 1100000100 000111 
rufipuncta 000000001 1 0100100011 0000000000 1100100100 0000000000 1110000000 100010 
sattleri 0000001111 0110100101 001110000[] mirn ПИО — (000011100 100111 
serratisignella 0000000011 0110100111 0011101100 1110001010 1110010100 0000001110 000111 
sesostrella 0000000010 1010110101 1010000000 1010000010 1000001000 1110100000 100010 
sieversi 0000001111 0010110010 1110000000 1110010010 1100110101 0110000010 000011 
singula. 0000001110 1100111011 1011100000 1010100010 0110110001 0110000001 000111 
sinica 0000001010 0110100111 0011000000 1010110010 0000011101 1110000111 110001 
tamariciella 0000000011 1020000101 0010101100 1010001010 1110010000 0010001000 000111 
triangulella 0000000011 [010110111 1011101000 1010010010 0100010001 0110000110 000111 
undella 0000000010 [0100100011 [001000000 0000000000 ШОШ 0111100000 000111 
xinjiangensis 0000000010 1110100011 0011000000 1010010010 0100100000 1110000000 010001 
zepuensis 0000001010 0110100111 0011000000 1010110010 0000011101 1110000111 110101 
zhengi 1111110011 1111100001 0011000011 0000010000 0000110101 111001110[] 010111 
zhongningensis 0011011010 1111110101 0000000001 0100010000 0110110100 ИО ПИШ 
zonella 0000000011 1110101111 1010000000 1100000110 0100100000 1100000100 100111 
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Fig. 2 Тһе cladogram of the second analysis with PAUPT] the nodes of cladogram are marked with numbers] 
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Table 5  Species-group partition of the genus Ornativalva 
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0 0 Species-group [] Species [] Species 0 0 Species-group 
heluanensis -group О. heluanensis О. heluanensis heluanensis -group 
O. longiductella O. longiductella 
О. rufipuncta O. rufipuncta 
О. roseosuffusella О. zonella 
О. zonella О. roseosuffusella 
erubescens-group O. levifrons O. levifrons erubescens -group 
О. erubescens О. erubescens 
O. lilyella O. lilyella 
O. aspera O. aspera 
O. pulchella O. pulchella 
О. ochraceofusca O. ignota 
O. frontella O. frontella 
О. arabica О. arabica 
О. sesostrella 0. sesostrella 
O. ignota 0. plicella plicella -group 
ornatella-group О. ornatella О. undella 
plicella-group O. plicella О. xinjiangensis 
O. undella О. pharaonis 
tamariciella-group O. indica O. indica tamariciella-group 
О. pharaonis О. misma 
О. misma О. serratisignella 
О. serratisignella О. caecigena 
О. caecigena О. macrosignella 
О. macrosignella О. heligmatodes 
O. heligmatodes O. tamariciella 
O. tamariciella O. pseudotamariciella 
0. pseudotamariciella O. kalahariensis 
O. kalahariensis О. sattleri 
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Fig. 4 Resolved area cladograms from Assumption 0 
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Fig. 5 Resolved area cladograms from Assumption 1 
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Appendix 1 List of character transformation series used in Ше second cladistic analysis 
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Appendix 2 List of character changes 
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node-61 0 — 1 node-60[] node-58 1 — 0 node-57[] node-86 0 — 1 node-85 

node-62 0 — 1 node-61[] node-56 1 — 0 node-55[] node-87 0 — 1 node-86[] node-84 1 — 0 pulchella 

node-60 0 — 1 node-59[] node-53 1 — 0 mongolica[] 

node-61 0 — 1 afghana[] node-55 0 — 1 node-54[] node-53 1 — 0 mongolica[] node-66 0 — 1 поде-650 node-72 0 — 1 node-71[] node-78 0 — 1 node-75[] 
поде-91 0 — 1 ignota 
поде-67 0 — 1 node-66[] node-64 1 — 0) node-63[] node-69 0 — 1 ornatella[] node-81 0 — 1 node-80[] node-78 1 — 0 node-77[] node-90 0 — 1 node-89[] 
node-85 1 — 0 node-84 
similis 0 = 1 node-102[] node-53 1 — 0 mongolica[] node-57 1 — 0 cornifrons 

similis 0 — 1 node-102[] node-59 1 — 0 node-58[] поде-56 0 — 1 mixolitha[] node-64 1 — 0 basistriga[] node-65 1 — 0 singula[] node-71 1 — 0 node-70[] 
node-80 1 — 0 caecigena[] node-74 1 = 0 kalahariensis[] поде-96 1 — 0 node-95[] node-87 0 = 1 arabica[] node-91 0 = 1 ignota 

similis 0 = 1 node-102[] node-61 1 = 0 afghana[] node-58 1 = 0 поде-560 node-54 0 — 1 zhongningensis[] node-64 1 — 0 поде-630 node-65 1 = 0 
sieversi[] node-73 1 — 0 node-72[] node-78 1 — 0 node-75[] node-95 1 — 0 node-94[] node-85 0 — 1 aspera[] node-90 0 — 1 sesostrella[] node-99 1 — 0 





longiductella 

similis 0 — 1 node-102[] поде-54 1 = 0 node-53[] node-58 1 = 0 node-57[] node-100 1 — 0 node-97[] поде-65 0 — 1 singula[] node-67 0 = 1 
plutelliformis[] node-72 0 — 1 node-71[] node-74 0 = 1 sattleri[] node-78 0 — 1 node-77[] node-82 0 — 1 misma[] node-87 0 — 1 node-86[] node-84 1 = 
0 lilyella[] node-93 0 = 1 node-92[] node-95 0 = 1 xinjiangensis 

similis 0 — 1 node-102[] node-62 1 — 0 acutivalva[] node-58 1 — 0 node-57[] node-69 1 — 0 ornatella[] node-87 1 — 0 node-86[] node-84 0 — 1 lilyella 
node-62 0 — 1 node-61 

similis 0 — 1 node-102[] node-54 1 — 0 node-53[] node-57 1 — 0 novicornifrons|] node-69 1 — 0 ornatella[] node-81 1 — 0 node-80[] node-79 0 — 1 node- 
780 node-77 1 — 0 node-76[] node-86 1 = 0 frontella[] node-88 1 — 0 levifrons 

node-55 0 —1 node-54[] node-73 0 —1 node-68[] node-71 0 — 1 node-69[] node-91 0 —1 node-90[] node-85 1 = 0 aspera 

node-65 0 — 1 singula[] node-100 0 — 1 node-99 

node-61 0 — 1 afghana[] node-58 0 — 1 node-56[] node-54 1 — 0 поде-530 node-101 0 — 1 node-100[] node-68 1 — 0 node-67[] node-63 0 = 1 
antipyramis[] node-72 1 = 0 miniscula[] node-69 1 — 0 ochraceofusca[] node-93 1 — 0 node-92[] node-95 1 = 0 xinjiangensis 

similis 0 — 1 node-102[] node-61 1 — 0 node-60[] node-58 0 — 1 node-57[] node-64 1 — 0 basistriga[] node-69 1 — 0 ornatella[] node-80 1 — 0 caecigena[] 
поде-75 1 = 0 node-74[] node-77 1 = 0 node-76[] node-94 1 — 0 node-91[] 190 node-84 0 — 1 lilyella[] node-86 0 — 1 frontella[] node-89 0 — 1 
erubescens[] node-92 1 — 0 plicella 

similis 0 — 1 node-102[]node-59 1 — 0 node-58[]node-54 0 — 1 zhongningensid]node-65 1 — 0 sieversi[]node-69 1 — 0 ornatella[] node-80 1 = 0 
caecigena[]node-88 1 — 0 levifrons 

node-62 0 — 1 node-61[]node-56 1 — 0 node-S5[]node-53 0 — 1 mongolica[]node-59 1 — 0 zhengi[] node-101 0 — 1 node-100[Jnode-71 1 — 0 node-70[] 
node-74 1 = 0 sattleri[]node-78 1 = 0 node-77[]node-90 1 — 0 node-89[] node-88 0 — 1 node-87[] node-95 1 = 0 xinjiangensis 

node-54 0 = 1 node-53[] node-58 0 — 1 поде-57Пподе-65 0 — 1 sieversi[]hode-69 0 — 1 omatella[] 

поде-59 0 = 1 zhengi node-101 0 — 1 node-100[]node-71 1 — 0 node-69[]node-80 1 — 0 саесівепа поде-84 150 pulchella[]node-91 150 ignota[] 
node-92 1 — 0 undella 
поде-61 0 — 1 node-60[] node-59 1 — 0 node-58[]node-56 0 — 1 mixolitha[] node-97 0 — 1 node-96[]node-65 1 — 0 sieversi[] node-69 1 — 0 ornatella[] 
node-82 1 — 0 node-81[]node-75 0 — 1 node-74[]node-77 0 — 1 serratisignella[] 250 node-91 1 — 0 node-90[]node-85 0 — 1 node-84[]node-89 0 — 1 





erubescens 
node-61 0 — 1 afghana[]node-56 0 — 1 node-55[]node-54 1 — 0 zhongningensis[]node-64 0 — 1 node-63[] node-65 0 — 1 singula[] node-68 0 — 1 
triangulella[]node-82 0 — 1 node-81[]node-79 1 — 0 heligmatodes[] node-75 1 — 0 pseudotamariciel[]node-94 0 — 1 node-91[]node-86 1 — 0 node-85 
поде-55 0 = 1 angulatella[]node-53 0 —1 cerostomatella[]hode-84 0 — 1 lilyella[]node-93 0 —1 pharaonis 

node-62 0 = 1 acutivalva[]node-54 0 = 1 node-53[]node-68 0 = 1 triangulella[]node-78 0 — 1 поде-77поде-98 0 — 1 heluanensis 

node-53 0 — 1 cerostomatella[]node-64 0 — 1 node-63[] node-67 0 = 1 plutelliformis[]node-80 0 — 1 node-79[]node-75 1 — 0 node-74[]node-98 0 = 1 








heluanensis 

node-61 1 = 0 afghana[]node-56 1 — 0 node-55[]node-53 0 — 1 mongolica[]node-102 1 — 0 node-101 

node-54 0 — 1 zhongningensis[] node-59 0 — 1 zhengi[] node-63 0 — 1 griseal]node-86 0 — 1 frontella 

node-102 0 — 1 node-101[] node-99 1 — 0 longiductella 

similis 0 — 1 поде-102Пподе-60 1 — 0 node-59[]node-58 0 — 1 node-56[] node-101 1 — 0 node-100[] node-65 0 — 1 ѕіеуегзі ]node-80 0 = 1 caecigena[] 
node-75 0 = 1 pseudotamariciel[]node-77 0 = 1 serratisignella[] node-90 0 — 1 node-89[]node-88 1 — 0 node-87[] node-86 0 — 1 поде-85Пподе-84 1 = 
0 pulchella[] node-93 0 — 1 pharaonis[] node-99 0 — 1 node-98 
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зА] 
350 
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400 
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440 


450 
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470 
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621 
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640 


поде-100 0 = 1 поде-97поде-75 1 — 0 pseudotamariciel 

node-69 0 — 1 ornatella[]node-87 0 — 1 arabica[]node-85 0 — 1 aspera 

node-102 0 — 1 node-101[]node-100 1 — 0 node-97[]node-65 0 — 1 singula[]node-71 0 — 1 node-70[] node-74 0 — 1 kalahariensis[]node-94 0 — 1 node- 
930 node-98 1 — 0 zonella 

similis 1 = 0 поде-1020 node-56 0 = 1 поде-55Пподе-59 0 — 1 һепо поде-83 0 = 1 node-73[]node-63 1 = 0 antipyramis[]node-65 1 = 0 singula ]hode- 
67 1 = 0 plutelliformis[ ]node-69 1 = 0 ochraceofusca[]node-88 0 — 1 node-87[]node-84 1 — 0 ШуеПаПподе-86 1 — 0 frontella[node-93 0 — 1 pharaonis[] 
поде-95 0 — 1 xinjiangensis 

node-83 0 — 1 поде-82Пподе-74 1 = 0 sattleri[]node-93 0 — 1 pharaonis 

node-102 0 — 1 поде-101Пподе-97 1 = 0 поде-96Пподе-72 0 — 1 miniscula[]node-80 0 = 1 caecigena[]node-78 0 — 1 поде-750поде-91 0 = 1 ignota[] 
node-98 1 — 0 heluanensis 

node-61 0 — 1 afghana[]node-57 0 — 1 novicornifrons[]node-101 0 — 1 node-100[]node-69 1 — 0 ornatella[] node-80 1 — 0 caecigena[]node-82 1 — 0 
misma[]node-87 1 = 0 arabica[]node-85 1 — 0 aspera[] node-91 1 — 0 ignota 

node-62 0 = 1 acutivalva[]node-53 0 — 1 cerostomatella[]node-72 0 = 1 miniscula 

node-57 0 = 1 cornifrons[]node-67 0 — 1 поде-66Пподе-63 1 — 0 antipyramis[]node-65 1 — 0 singula[]node-83 0 — 1 поде-82Пподе-75 1 — 0 node-74[] 
node-81 1 — 0 indica[]node-95 0 — 1 поде-94Пподе-90 1 — 0 node-89[] node-87 0 — 1 node-86[]node-85 1 — 0 aspera[]node-98 0 — 1 heluanensis 
node-62 0 = 1 acutivalva[] node-59 0 — 1 node-58[]node-97 0 — 1 node-96[]node-63 1 — 0 grisea[]node-67 1 — 0 plutelliformis[]hode-72 1 — 0 node-71[] 
node-83 1 — 0 node-82[]node-80 0 — 1 node-79[]node-87 1 — 0 node-86[]node-90 1 — 0 sesostrella[]node-93 1 — 0 node-92[]node-99 0 — 1 node-98 
node-102 0 — 1 поде-62Пподе-61 1 — 0 node-60[]node-58 0 — 1 node-56[]node-65 0 — 1 singula[] node-69 0 = 1 ochraceofusca[] node-79 0 — 1 node- 
78Пподе-75 1 — 0 поде-74Пподе-85 0 — 1 aspera[]node-93 0 — 1 node-92 

node-63 0 = 1 antipyramis[hode-69 0 — 1 ornatella[]hode-84 0 — 1 lilyella[]node-97 0 — 1 roseosuffusella 

поде-61 0 — 1 afghana[]node-55 0 — 1 node-54[]node-53 1 — 0 cerostomatella[]node-59 0 — 1 zhengi[]node-66 0 — 1 node-65[]node-69 0 — 1 
ochraceofusca[]node-76 0 — 1 macrosignella[]node-90 0 — 1 node-89[] ode-86 1 — 0 node-85[]node-84 0 — 1 lilyella[]node-88 1 — 0 levifrons[hode-95 0 
= 1 xinjiangensis ]node-99 0 — 1 поде-98 

node-102 0 — 1 node-62[]node-60 1 — 0 curvella[]node-96 0 — 1 поде-83Пподе-71 1 — 0 node-69[] node-94 0 — 1 node-93 

node-62 0 = 1 acutivalva[]node-59 0 — 1 поде-58Пподе-54 1 — 0 zhongningensis[]node-73 0 — 1 node-72[]node-81 0 = 1 indica[]node-95 0 — 1 node- 
94[]node-90 1 — 0 node-89 

node-62 0 — 1 acutivalva[] node-60 0 — 1 node-59[]node-64 0 — 1 node-63[]node-65 0 — 1 sieversi[]node-72 0 — 1 node-71[]node-82 0 — 1 node-81[] 
node-80 1 — 0 node-79[]node-77 0 — 1 serratisignella[]node-94 0 — 1 node-93 

node-81 0 — 1 indica[]node-94 0 — 1 node-93 

node-62 0 — 1 node-61[]node-54 1 — 0 zhongningensis[hode-57 1 = 0 cornifrons[]node-60 1 — 0 curvella[] node-83 0 — 1 поде-730 node-66 1 — 0 node- 
64Пподе-63 0 — 1 grisea[]node-72 1 — 0 miniscula[]node-69 1 — 0 ochraceofusca[]node-88 0 — 1 node-87[]node-86 1 — 0 node-85 

similis 0 — 1 node-102[] node-83 1 — 0 node-73[]node-72 0 — 1 node-71[]node-81 1 — 0 поде-80Пподе-76 0 — 1 macrosignella 

similis 0 = 1 поде-102Пподе-58 1 = 0 node-56[]node-54 0 — 1 zhongningensis[] node-64 1 — 0 basistriga[] node-82 1 — 0 node-81l[]node-76 0 = 1 
macrosignella[ node-92 1 — 0 plicella 

similis 0 — 1 поде-102Пподе-58 1 — 0 node-56[]node-64 1 — 0 basistriga[ ]node-83 1 — 0 поде-82Пподе-77 0 — 1 node-76[]node-92 1 — 0 plicella[]node- 
97 1 = 0 roseosuffusella[]node-99 1 — 0 node-98 

поде-93 0 2 1 поде-92 

node-63 0 — 1 grisea[]node-95 0 — 1 поде-94Пподе-88 1 — 0 node-87[]node-84 0 — 1 pulchella 

node-102 0 — 1 поде-б2Пподе-63 0 — 1 antipyramis]node-78 0 — 1 node-75[] node-89 0 — 1 поде-88Пводе-84 1 = 0 ШуеПа 

node-102 0 — 1 поде-62Пподе-66 0 — 1 node-64[]node-79 0 — 1 node-78[]node-76 1 — 0 macrosignella[] node-90 0 — 1 node-89 

node-57 0 = 1 novicornifrons[]hode-59 0 — 1 епа поде-101 0 — 1 поде-100Пподе-67 1 = 0 node-66[]node-74 1 = 0 kalahariensid]node-77 1 — 0 
node-76[]node-96 1 — 0 node-95[]node-88 0 — 1 node-87[]node-84 1 — 0 pulchella node-83 0 — 1 node-73[]node-65 1 = 0 singula[]node-69 1 = 0 
ochraceofusca[]node-77 0 — 1 serratisignella[]node-89 0 — 1 erubescens 

node-58 0 — 1 node-57[]node-65 0 — 1 singula[]node-73 0 — 1 node-72[]node-88 0 = 1 levifrons поде-73 0 — 1 node-72[]node-75 0 — 1 node-74[]node- 
85 0 = 1 node-84[]node-90 0 — 1 sesostrella[] node-92 0 — 1 plicella[] поде-98 0 — 1 zonella[] node-101 0 = 1 rufipuncta 

поде-61 0 — 1 node-60[]node-56 1 — 0 node-55[]node-57 1 — 0 cornifrons[]node-73 0 = 1 node-72[] node-69 1 — 0 ochraceofuscal]node-95 0 = 1 
xinjiangensis 

node-102 0 — 1 node-G2[]node-57 1 — 0 novicornifrons[]node-59 1 — 0 zhengi 

similis 0 — 1 node-102[]node-63 1 = 0 grisea[]node-65 1 = 0 sieversi[]hode-72 1 — 0 node-71[] node-70 0 — 1 zepuensis[]node-80 1 = 0 caecigena[ ]hode- 
82 1 = 0 misma[]node-91 1 — 0 node-90[]node-89 0 — 1 erubescens[] node-95 1 = 0 xinjiangensis[ node-101 1 — 0 rufipuncta 

similis 0 — 1 node-102[]node-66 1 — 0 node-64[]node-63 0 — 1 antipyramis[]node-73 1 — 0 node-72[]node-69 0 — 1 ochraceofusca[]node-74 1 = 0 
kalahariensis[]node-85 1 — 0 aspera[]node-88 1 — 0 levifrons[]node-95 1 — 0 xinjiangensis[] поде-98 1 — 0 heluanensis 








65] 


similis 0 — 1 node-102[] node-61 1 — 0 afghana[] node-64 1 = 0 basistriga[] node-67 1 = 0 plutelliformis[] node-81 1 = 0 indica[] node-84 1 = 0 
pulchella[] node-90 1 — 0 sesostrella[] node-93 1 — 0 pharaonis[] node-101 1 — 0 rufipuncta 
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Appendix 3 Statistics for reconciled tree after pruning each leaf under both assumption 0 and assumption 1 
Assumption 0 Assumption 1 
Leaf Label 
Dup Add Loss Leaves Dup Add Loss Leaves 

1 similis 46 566 112 617 45 553 109 604 
2 acutivalva 45 553 111 604 44 540 108 591 

3 afghana 45 553 110 604 44 540 107 591 
4 angulatella 45 553 109 604 44 540 106 591 
5 antipyramis 45 510 106 561 44 498 102 549 
6 arabica 45 553 109 604 44 540 106 591 
7 aspera 45 553 111 604 44 540 108 591 

8 basistriga 45 553 111 604 44 540 108 591 
9 caecigena 45 553 108 604 +H 540 105 591 
10 cerostomatella 45 540 106 591 44 527 104 578 
11 cornifrons 45 566 112 617 44 553 109 604 
12 curvella 45 553 111 604 44 540 108 591 
13 erubescens 45 553 110 604 44 540 107 591 
14 frontella 45 553 111 604 44 540 108 591 
15 grisea 44 539 108 590 43 526 105 577 
16 heligmatodes 45 553 109 604 44 540 106 591 
17 heluanensis 45 553 110 604 44 540 107 591 
18 ignota 45 553 109 604 44 540 106 591 
19 indica 45 553 107 604 44 540 105 591 
20 kalahariensis 45 510 103 561 44 498 101 549 
21 levifrons 45 553 111 604 44 540 108 591 
22 lilyella 45 527 107 578 44 514 104 565 
23 longiductella 45 553 110 604 44 540 107 591 
24 macrosignella 45 554 111 605 44 541 108 592 
25 miniscula 45 553 111 604 44 540 108 591 
26 misma 45 553 108 604 44 540 105 591 
27 mixolitha 45 553 109 604 44 540 106 591 
28 mongolica 45 553 111 604 44 540 108 591 
29 novicornifrons 45 566 112 617 44 553 109 604 
30 ochraceofusca 45 553 109 604 44 540 106 591 
31 ornatella 44 539 106 590 43 526 103 577 
32. pharaonis 46 567 113 618 45 554 110 605 
33 plutelliformis 45 510 108 561 44 498 105 549 
34 plicella 45 566 112 617 44 553 109 604 
35 pseudotamariciel 45 553 106 604 44 540 102 591 
36 pulchella 45 553 111 604 44 540 108 591 
37 roseosuffusella 45 553 109 604 44 540 106 591 
38 rufipuncta 45 553 109 604 44 540 106 591 
39 sattleri 45 548 103 599 44 535 100 586 
40 serratisignella 45 554 109 605 44 541 106 592 
4l sesostrella 45 553 110 604 44 540 107 591 
42 sieversi 45 553 108 604 4 540 105 591 
43 singula 45 553 110 604 4 540 107 591 
44 sinica 45 566 112 617 44 553 109 604 
45 tamariciella 45 554 108 605 45 554 107 605 
46 triangulella 45 553 109 604 44 540 106 591 
47 чпде а 45 566 112 617 44 553 109 604 
48 xinjiangensis 45 553 111 604 44 540 108 591 
49 гериепзв 45 566 112 617 44 553 109 604 
50 zhengi 45 553 111 604 44 540 108 591 
51 zhongningensis 45 553 111 604 44 540 108 591 
52 zonella 45 553 110 604 44 540 107 591 


